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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to  iden¬ 
tify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or  pro¬ 
perty.  The  assessment  of  the  general  condi ton  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigations  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to  identify  any  need 
for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  in¬ 
spection  along  with  data  available  to  the  inspection  team.  In  cases  where 
the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load  on 
the  structure  and  may  obscure  certain  conditions  which  might  otherwise  be 
detectable  if  inspected  under  the  normal  operating  environment  of  the 
structure. 

It  is  important  to  nrte  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary 
in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of 
the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point 
in  the  future.  Only  through  frequent  inspections  can  unsafe  conditions  be 
detected  and  only  through  continued  care  and  maintenance  can  these  condi¬ 
tions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonable  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of  relative  spill¬ 
way  capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
BRIEF  ASSESSMENT  OF  GENERAL  CONDITION 
AND 

RECOMMENDED  ACTION 


Name  of  Dam: 


Size: 

Hazard 

Classi  fi  cation : 
Owner : 


State  Located: 
County  Located: 
Stream: 

Date  of  Inspection: 


Acre  Pond  Dam 
NDI  ID  No.  00973 
DER  ID  No.  58-34 

Small  (11.5  feet  high;  234  acre-feet) 


Significant 

Acre  Lake  Improvement  Association 
c/o  Warren  Maxon,  President 
818  12th  Avenue 
Scranton,  Pa.  18504 

Pennsylvania 

Susquehanna 

Partners  Creek 

July  13,  1981 


/Based  on  visual  inspection.  Acre  Pond  Dam  is  judged  to  be  in  fair  structural 
condition.  In  the  absence  of  an  adequate  spillway,  the  dam  is  subject  to 
frequent  overtopping.  Based  on  the  location  of  the  downstream  dwellings  and 
the  fact  that  a  few  lives  could  be  lost  should  the  dam  faH ,  the  dam  is 
classified  as  a  significant  hazard  dam.  Based  on  criteria  established  for 
these  studies,  the  recommended  Spillway  Design  Flood  (SDF)  varies  between 
the  100-year  flood  and  1/2  of  the  Probable  Maximum  Flood  (1/2  PMF).  Because 
of  the  small  reservoir  storage  capacity,  the  100-year  flood  was  selected  for 
the  SDF.  The  present  spillway  capacity  is  73  cfs  and  that  estimated  for  the 
SDF  Is  1830  cfs.— Since  the  spillway  cannot  pass  the  100-year  flood  without 
overtopping  the  dam,  the  spillway  is  rated  as  Inadequate. 

Although  there  is  some  seepage  thru  the  dam,  there  is  no  evidence  of  struc¬ 
tural  instability. 

There  Is  no  formal  inspection  and  maintenance  program  or  warning  system  and 
evacuation  plan  In  effect  at  Acre  Pond  Dam. 

The  dam  is  not  properly  malntalnedr^as  indicated  by  the  weed  choked  spillway 
approach  channel  and  the  loose  stone  slabs  in  the  spillway  crest  and  sidewalls. 


Hi 
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ACRE  POND  DAM 
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The  following  Investigations  and  remedial  measures  are  recommended  for 
immediate  implementation  by  the  owner: 

(1)  Increase  the  spillway  capacity  to  pass  at  least  the  100-year  flood 
flow  without  overtopping  the  dam. 

(2)  Remove  the  weeds  from  the  spillway  approach  channel. 

(3)  Provide  a  means  to  draw  down  the  reservoir  level  In  emergencies. 

(4)  Monitor  the  rate  and  clarity  of  the  seepage  flow  and  take  appropriate 
action  as  necessary  should  any  significant  changes  occur. 

All  Investigations,  monitoring  programs  and  design  of  remedial  measures 
should  be  performed  by  a  Professional  Engineer  experienced  In  the  design 
and  construction  of  dams. 

In  addition,  the  owner  should  Institute  the  following  operational  and 
maintenance  procedures: 

(1)  Develope  an  emergency  warning  system  which  should  include  round-the- 
clock  monitoring  of  the  dam  during  periods  of  unusually  heavy  rains 

and  a  plan  to  contact  the  few  downstream  residents  who  would  be  affected 
by  a  dam  failure. 

(2)  Institute  an  inspection  program  so  that  the  dam  is  Inspected  frequently. 
As  presently  required  by  the  bureau  of  Dams  and  Waterway  Management  of 
PENNDER,  the  program  shall  include  an  annual  Inspection  of  the  dam  by 

a  Professional  Engineer,  experienced  in  the  design  and  construction  of 
dams.  Deficiencies  found  during  annual  Inspection  should  be  remedied 
as  necessary. 


Submitted  by: 

GEO- TECHNICAL  SERVICES,  INC. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
ACRE  POND  DAM 

NDI#  PA-00973,  PENNDER#  58-34 
SECTION  1 

GENERAL  INFORMATION 


1.1  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  Initiate  a  program  of 
inspection  of  dams  throughout  the  United  States. 

1.2  Purpose. 

The  purpose  is  to  determine  if  the  dam  constitutes  a  hazard  to  human 
life  or  property. 

1 . 3  Description  of  Project. 

a.  Dam  and  Appurtenances:  Acre  Pond  Dam  is  a  composite  structure 
consisting  of  an  upstream  earthfill  embankment  with  a  slope  of  1V:6H 

(1  Vertical  on  6  Horizontal)  and  a  downstream  near-vertical  dry  stone 
masonry  wall.  The  dam  has  a  maximum  height  of  11.5  feet  and  a  total  length 
of  57  feet,  including  the  spillway.  The  spillway,  located  on  the  left 
half  of  the  dam,  consists  of  a  loose  stone  slab  weir  and  a  vertical  down¬ 
stream  dry  stone  wall  with  a  2.5'  deep  plunge  pool  at  its  base.  The  25-foot 
long  spillway  is  a  rectangular  broad  crested  weir  with  a  very  Irregular 
crest  elevation.  A  former  sluiceway  (30"  CIP)  is  now  plugged  with  concrete. 
The  only  other  outlet  through  the  dam  ia  a  2-inch  diameter  steel  pipe  that 
discharges  about  15  GPM  for  downstream  riparian  rights. 

b.  Location :  Acre  Pond  Dam  is  located  on  Partners  Creek,  a  tributary 
of  Tunkhannock  Creek  in,  Lenox  Township,  Susquehanna  County,  1.5  miles 
north-west  of  the  intersection  of  Interstate  Route  I  81  and  U.S.  Route 

106.  The  dam  and  reservoir  are  contained  within  the  Lenoxville,  Pennsylvania 
7.5  minute  series  USGS  Quadrangle  Map,  at  Latitude  N  41°43'00"  and  Longitude 
W  75°4i'56".  A  Location  Map  is  shown  on  Exhibit  E-l. 

c.  Size  Classification:  Small  (11.5  feet  high:  234  acre- feet  storage 
capacity  at  top  of  dam). 

d.  Hazard  Classification:  Significant  (see  paragraph  3 - le ) . 

e.  Ownershi p :  Acre  Lake  Improvement  Association,  c/o  Warren  Maxon, 
President,  818  12th  Avenue,  Scranton,  Pennsylvania  18504. 
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f.  Purpose  of  Dam:  The  original  purpose  of  the  Impounded  water  was 
to  power  a  grist  mill  and  furniture  factury  owned  by  Forest  Whiting.  At 
the  present  time,  the  lake  area  Is  used  for  recreation. 

9*  Design  and  Construction  History;  See  paragraph  2.2. 

Normal  Operational  Procedure:  The  pool  Is  maintained  at  the  spill¬ 
way  crest  elevation  with  excess  Inflow  discharging  over  the  spillway  Into 
Partners  Creek.  A  2-1nch  diameter  steel  pipe  releases  about  15  6PM  for 
downstream  riparian  rights.  A  former  30"  diameter  sluice  was  plugged  with 
concrete  to  reduce  high  leakage  reported  In  a  1954  Inspection  memorandum. 

1.4  Pertinent  Data. 


Drainage  Area:  (souare  mllesl 

3.63 

Lischarge  at  Damsite: 

Maximum  known  flood  at  damsite  since  construction 

Not  Known 

Outlet  works  at  maximum  pool  elevation 

Not  Applicable 

Spillway  capacity  at  maximum  pool  elevation 

Design  Conditions 

Not  Known 

Existing  Conditions 

73  cfs 

Elevation:  (feet  above  msll:  For  datum 

see  paragraph  3.1a 

Top  of  Dam 

Design  Conditions 

Not  Known 

Existing  Conditions 

1204.5 

Maximum  Pool 

Design  Conditions 

Not  Known 

Existing  Conditions 

1204.5 

Normal  Pool 

1203.0 

Upstream  Invert  Outlet  Works 

Not  Applicable 

Downstream  Invert  Outlet  Works 

Not  Applicable 

Streambed  at  toe  of  dam 

1193.0 

Reservoir  Length:  (feet) 

Normal  Pool 

4050 

Maximum  Pool 

4100 

Storage:  (acre-feet) 

Normal  Pool 

160 

Maximum  Pool 

Design  Conditions 

Not  Known 

Existing  Conditions  (top  of  dam  Elev. 

1204.5) 

234 

Reservoir  Surface:  (acres) 

Normal  Pool 

48 
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Maximum  Pool 
Design  Conditions 
Existing  Conditions 


Not  Known 
54 


g.  Dam: 

Type  -  Composite  earthflll  &  dry  stone  masonry 
Length  -  (feet)  (Including  spillway)  57.0 

Height  -  (feet)  11.5 

Top  Width  (feet) 

Design  Conditions  Not  Known 

Existing  Conditions  4 

Side  Slopes  -  Upstream:  (Earthfill)  IV  on  6H 

Downstream  (Dry  stone  masonry)  Vertical 

Zoning  -  see  type,  above. 

Cut-off  Not  Known 

Impervious  Core  -  Earthfill  in  65'  long  approach  channel 
Grout  Curtain  Not  Known 

h.  Diversion  and  Regulating  Tunnel:  None 

i .  Spillway: 

Type  -  Broad  crested  loose  stone  control  section. 

Length  of  Weir  (feet)  25 

Crest  Elevation  -  Low  point  (feet  above  msl)  1203.0 

Top  of  Side  Wall  -  Low  point  (feet  above  msl)  1204.5 

Upstream  Channel  -  65'  long  earthfill  approach  channel. 
Downstream  Channel  -  Dry  stone  walls  (about  65'  L  x  3.5'  H). 

j.  Outlet  Works  :  None 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  There  is  no  available  information  related  to  the  design  and  con¬ 
struction  of  the  dam.  The  earliest  information  available  consists  of 
correspondence,  photographs  and  inspection  reports  dating  back  to  1919. 
The  above  cited  information  and  related  correspondence  is  available  on 
file  with  PENNDER. 


2.2  Construction  Records. 

There  are  no  records  available  for  evaluation  of  construction  methods 
and  the  classification  or  quality  of  materials  placed  in  the  dam.  The 
construction  of  the  dry  stone  wall  is  described  in  a  1945  history  book  of 
the  area,  as  indicated  by  the  following  quotation:  "A  man  by  the  name  of 
Truesdale  came  in  1825  and  built  a  dam  and  grist  mill  on  the  opposite  side 
of  the  creek  from  the  mill  which  Forest  Whiting  built.  He  had  built  it 
better  than  any  of  them  knew.  One  hundred  and  twenty  years  have  passed  and 
tons  of  water  have  gone  over  it,  and  still  it  stands  straight  and  true." 

The  information  available  in  PENNDER  files  indicates  flooding  problems  in 
1935,  1943  and  1948  due  to  a  small  culvert  under  an  old  road  fill,  about 
50  feet  upstream,  across  the  spillway  approach  channel.  This  road  fill  was 
removed  sometime  after  August  1965.  Severe  leakage  and  low  lake  levels 
were  reported  in  1954.  The  condition  of  the  dam  in  1963  is  shown  in  photos 
presented  in  Exhibit  E-3.  On  November  9,  1934,  a  permit  was  given  to  S.T. 
Raub  to  repair  the  dam  and  install  a  hydro-electric  plant;  however,  the  work 
was  never  undertaken. 

2.3  Operational  Records. 

There  are  no  records  available  to  indicate  the  past  operation  proce¬ 
dures  for  the  dam.  The  present  normal  operation  of  the  facility  is  descri¬ 
bed  in  paragraph  1.3  h.  Section  1.  Photographs  of  flooding  conditions  in 
1967,  1972,  1975  and  1976  are  shown  in  Exhibit  E-2. 

2.4  Other  Investigations. 

The  Pennsylvania  Highway  Department  conducted  studies  in  the  mid- 
1940 ’ s  and  agreed  to  build  a  new  bridge  immediately  upstream  of  the  dam. 

No  design  reports  or  Sawings  are  available;  however,  a  September  14,  1954 
letter  from  the  Department  indicated  they  could  not  justify  construction 
costs . 

2.5  Evaluation. 

a.  Availabil ity  of  Data :  Engineering  data  were  extracted  from  PENNDER 
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files.  The  owner  stated  that  he  has  no  plans  of  the  dam.  Pertinent 
dam  features  were  obtained  by  survey  on  the  Inspection  date  (7/13/1981). 
There  are  no  other  sources  of  Information  available  for  the  evaluation  of 
the  facility. 

b.  Adequacy;  There  are  no  available  plans,  engineering  specifica¬ 
tions  or  construction  records  of  the  dam.  Assessment  of  the  structural 
Integrity  of  the  dam  and  Its  safety  Is  based  on  the  available  cited  data, 
visual  Inspection,  performance  history  and  the  hydrologic  and  hydraulic 
analyses  presented  In  Section  5.  The  data  available  are  considered  ade¬ 
quate  for  a  Phase  I  Report. 

c.  Val Idlty ;  There  Is  no  reason  to  question  the  validity  of  the 
available  data. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Observations. 

a.  General :  The  overall  appearance  of  the  dam  is  poor.  Locations 

of  observed  deficiencies  are  shown  on  the  General  Plan  presented  in  Exhibit 
A-l,  Appendix  A.  The  profile  and  typical  sections  of  the  dam  are  presented 
in  Exhibits  A-2  and  A-3  and  are  based  on  field  survey  made  on  the  day  of 
inspection.  The  survey  datum  for  this  inspection  is  elevation  1203.0  feet 
above  mean  sea  level,  which  is  based  on  the  normal  lake  surface  elevation 
shown  on  the  USGS  topographic  map  (see  Exhibit  E-l).  On  the  inspection 
date  (7/13/1981),  the  lake  level  was  at  elevation  1203.5,  which  is  the  bottom 
of  the  spillway  approach  channel  and  is  0.5  foot  above  the  low  point  on  the 
spillway.  Deficiencies  observed  during  the  field  inspection  are  described 
below,  and  further  illustrated  in  Exhibit  A-l,  Appendix  A,  Visible  features 
are  depicted  in  photographs,  presented  in  Appendix  C. 

b.  Dam.  Observations  made  during  inspection  indicate  that  the  dam  is 
in  fair  condition.  The  upstream  slope  consists  of  a  65  foot  long  earthfill 
plug  that  serves  as  the  spillway  approach  channel  (see  photographs  2,  3,  7 
and  8,  Appendix  C).  The  earthfill  then  rises  (IV :6H )  to  the  crest  of  the 
dry  stone  wall  that  forms  the  downstream  face  of  the  dam.  The  near-vertical 
downstream  wall  is  about  4  feet  wide  and  57  feet  long,  including  the  25  feet 
long  spillway  section.  The  left  10  feet  of  the  dam  wall  is  a  curved  section 
that  terminates  parallel  to  the  left  abutment  slope.  The  right  end  of  the 
dam  ties  into  a  near  vertical  dry  stone  wall  that  extends  downstream  along 
the  right  abutment  for  a  distance  of  about  60  feet.  Photographs  4,  5,  8  and 
9,  Appendix  C,  illustrate  these  various  features.  The  lowest  top  of  dam 
elevation  is  1204.5,  near  the  right  abutment  (see  Exhibit  A-2).  On  the  in¬ 
spection  date,  clear  leakage  from  several  points  on  the  downstream  face 
totaled  about  2  GPM.  Near  the  middle  of  the  dam  about  1  foot  above  the 
plunge  pool  is  a  2  inch  steel  pipe  that  discharges  about  15  GPM  for  down¬ 
stream  riparian  rights.  The  locations  of  the  pipe  and  observed  leakage  are 
shown  in  Exhibit  A-l. 


c.  Appurtenant  Structures: 

(1)  Spillway:  The  overall  appearance  of  the  spillway  is  poor. 

The  spillway  crest  and  sidewalls  consist  of  larae  loose  sandstone  slabs 
about  4  feet  wide  and  6  inches  to  1  foot  thick  (see  photograph  4,  Appendix 
C).  The  crest  varies  as  much  as  0.9  foot  in  elevation  (see  Exhibit  A-2) 
and  low  overflows  are  scattered  (see  photograph  4,  Appendix  C).  The  spill¬ 
way  approach  channel  is  narrow  and  was  choked  with  weeds  on  the  Inspection 
date  (see  photograph  3,  Appendix  C).  A  plunge  pool  about  2.5  feet  deep  is 
located  below  the  spillway  overflow  section.  Flow  is  then  diverted  to  a 
dry  stone  wall  outlet  channel  (see  photographs  8  and  9,  Appendix  C  and 
Exhibit  A-l). 

(2)  Outlet  Works :  There  are  no  operational  outlet  works  facilities. 
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An  August  26,  1954  letter  reports  severe  leakage  through  a  30"  Cl  sluice 
pipe  and  closing  mechanism  in  disrepair.  This  outlet  has  since  been  filled 
with  concrete.  Its  location  is  Illustrated  in  Exhibit  A-l  and  photograph 
5,  Appendix  C.  The  only  other  outlet  is  a  2  inch  steel  pipe  drain  that 
discharges  about  15  GPM  for  downstream  riparian  rights.  Its  location  is 
shown  in  Exhibit  A-l  and  photographs  5  and  6,  Appendix  C. 

d.  Reservoir  Area-  The  reservoir  area  is  surrounded  by  approximately 
100  homes  and  cottages.  Slopes  on  the  left  shore  are  wooded  and  range  from 
10  to  20  percent.  The  right  shore  slopes  are  partly  wooded  and  vary  from 
10  to  20  percent.  There  is  no  evidence  of  unstable  slope  conditions  that 
could  affect  the  stability  of  the  dam.  The  large  flat  marsh  area  upstream 
of  the  reservoir  and  the  shallow  nature  of  Acre  Pond  indicate  moderate  to 
high  sedimentation  and  problems  related  to  algae  and  weeds  when  the  lake 
level  drops.  These  latter  problems  have  been  reported  in  correspondence 

in  PENh'DER  files  dating  back  to  1924.  At  the  upstream  end  of  the  lake,  the 
head  wall  of  a  road  culvert  is  badly  cracked  (see  photograph  10,  Appendix 
C).  Pertinent  watershed  features  are  presented  in  Exhibit  E-l,  Appendix  E. 
Geologic  conditions  in  the  area  are  described  in  Appendix  F. 

e.  Downstream  Channel  :  Downstream  of  the  dam,  for  a  distance  of 
about  80  feet,  the  lower  part  of  the  outlet  channel  is  a  dry  stone  wall 
channel  ,  about  10  feet  wide  with  sidewalls  ranging  from  3  to  4  feet  high 
(see  photograph  9,  Appendix  C).  Downstream  of  the  wall  the  channel  is 
partly  wooded  and  discharges  into  a  highway  culvert  (15.6'  Dia.  CMP)  about 
200  feet  downstream.  Most  of  the  remaining  downstream  channel  is  a  natural 
wooded  channel  with  a  gradient  of  about  3  percent.  There  are  two  homes 
within  6000  feet  downstream  of  the  dam,  and  within  100  feet  of  the  stream, 
that  may  be  subjected  to  flooding  (see  photographs  12  and  13,  Appendix  C). 
Should  the  dam  fail,  a  few  lives  may  be  lost.  Consequently,  Acre  Pond 

Dam  is  classified  as  a  significant  hazard  structure. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operating  Procedure. 

The  reservoir  is  maintained  at  normal  pool  level  with  excess  inflow 
dishcarging  over  the  spillway  into  the  plunge  pool  and  the  downstream 
channel.  There  are  no  existing  provisions  for  emergency  drawdown  of  the 
lake.  A  2  inch  steel  pipe  near  the  base  of  the  dam  releases  about  15  GPM 
for  downstream  riparian  rights. 

4.2  Maintenance  of  Dam. 

Maintenance  activities  by  the  present  owner  appear  to  be  minimal  and 
are  considered  unsatisfactory .  Past  history  of  the  dam  indicates  that 
maintenance  was  limited  to  removal  of  brush,  repair  of  the  stone  walls  and 
plugging  the  leaking  sluice  pipe  with  concrete,  The  spillway  crest,  side- 
walls  and  approach  channel  require  maintenance. 

4 . 3  Maintenance  of  Operating  Facilities. 

There  are  no  operating  facilities  at  the  dam. 

4.4  Warning  System  in  Effect. 

There  is  no  emergency  operation  and  warning  system  in  effect  at  the 
present  time. 

4.5  Evaluation. 

The  maintenance  of  the  dam  is  unsuitable  and  periodic  inspections  are 
necessary  to  verify  conditions  in  the  spillway  and  its  approach  channel. 

The  spillway  crest  should  be  repaired  to  provide  uniform  overflow,  the  side- 
walls  should  be  repaired  to  prevent  washouts  and  the  weeds  in  the  approach 
channel  should  be  removed.  The  seepage  flows  should  be  monitored  to  detect 
any  changes  in  quantity  and  turbidity.  Findings  and  subsequent  maintenance 
and  repair  work  should  be  documented.  A  surveillance  program  should  be 
developed  to  detect  any  adverse  conditions  at  the  dam  and  a  method  of  emer¬ 
gency  drawdown  should  be  instituted.  An  emergency  warnining  system  and  a 
formal  evacuation  plan  should  be  prepared  to  evacuate  the  downstream  popu¬ 
lation  if  adverse  conditions  develop  at  the  dam. 
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SECTION  b 

HYDROLOGY  AND  HYDRAULICS 


5.1  Design  Data. 

There  are  no  hydrologic  or  hydraulic  design  uata  available  for  Acre 
Pond  Dam. 

5.2  Experience  Data. 

There  are  no  records  available  relative  to  maximum  stages  or  discharges 
at  the  dam.  Photographs  in  Exhibit  E-2  reveal  frequent  overtopping  of  the  dam. 

5.3  Visual  Observations. 

Based  on  the  visual  inspection  and  field  survey  described  in  Section 
3,  the  observations  relevant  to  hydrology  and  hydraulics  are  evaluated  as 
fol lows : 


a.  Embankments :  The  low  point  on  the  spillway  is  elevation  1203.0  and 
the  low  point  on  the  dam  is  1204.5,  resulting  in  only  1.5  feet  of  head  over 
the  spillway  crest.  The  variation  in  dam  crest  elevation  is  shown  in  Exhibit 
A-2  and  is  based  oh  the  field  survey  on  the  inspection  data. 

b.  Spillway:  The  spillway  is  an  irregularly  shaped  section  formed  by 
large  rock  slabs  and  has  a  65  foot  long  approach  channel  that  is  restricted 
by  weed  growth.  The  spillway  discharges  into  a  plunge  pool  and  then  into 

a  dry  masonry  outlet  channel.  Hydraulic  analyses  of  the  spillway  are  pre¬ 
sented  in  Appendix  D. 

c.  Reservoir  Area:  There  are  no  upstream  hydraulic  structures  which 
would  influence  flood  flow  into  Acre  Pond.  Future  development  to  the  extent 
that  would  alter  hydrologic  and  hydraulic  conditions  is  not  anticipated. 

d.  Downstream  Conditions:  About  60'  downstream  of  the  dam  there  is  a 
highway  embankment  and  culvert  which  would  affect  spillway  discharge  at 
high  flows.  A  tailwater  analysis  is  presented  in  Appendix  D. 

5.4  Method  of  Analysis. 

Hydrologic  and  hydraulic  evaluation  was  made  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.S.  Army  Corps  of  Engineers, 
Baltimore  District,  Phase  I  Safety  Inspection  of  Dams.  The  analysis  is 
presented  in  Appendix  D. 

5.5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF):  According  to  criteria  established  by 
the  office  of  the  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood  (SDF) 
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for  the  size  (small)  and  hazard  potential  (significant)  of  the  Acre  Pond 
Dam  Is  between  the  100-year  flood  and  the  one-half  Probable  Maximum  Flood 
(1/2  PMF).  Because  of  the  small  reservoir  storage  capacity,  the  100-year 
flood  Is  selected  as  the  SDF  for  the  Acre  Pond  Dam. 

b.  Results  of  Analysis:  Pertinent  results  are  presented  In  Appendix 
D.  The  analysis  reveals  that  under  the  prevailing  top  of  dam  elevation, 
the  discharge  of  the  spillway  Is  73  cfs  (cubic  feet  per  second)  when  the 
water  surface  In  Acre  Pond  reaches  the  low  point  on  the  crest  of  the  dam. 
The  computed  100-year  flood  for  the  3.63  square-mile  drainage  area  above 
the  dam  Is  1830  cfs. 


5.6  Spillway  Adequacy. 

Because  the  present  capacity  of  the  spillway  will  not  pass  the  selected 
SDF  without  overtopping  the  dam,  the  spillway  is  rated  as  Inadequate. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  STABILITY 


6 . 1  Visual  Observations. 

The  visual  Inspection  of  Acre  Pond  Dam  is  described  in  Section  3. 
Observations  relevant  to  trie  dam's  structural  stability  are  evaluated 
below: 


a.  Dam:  The  dam  is  a  long  earthfill  plug  in  a  natural  channel  with 
a  downstream,  vertical  dry  stone  wall.  Seepage  (2  GPM+)  through  the  wall 
is  clear  and  there  is  no  evidence  of  piping  to  suggest  internal  erosion 
of  the  embankment. 

b.  Appurtenant  Structures: 

(1)  Spillway:  The  loose  rock  slabs  on  the  spillway  crest  are 
subject  to  displacement  under  high  flows.  There  is  no  significant  erosion, 
or  evidence  of  undercutting  in  the  plunge  pool. 

(2)  Outlet  Works :  There  is  no  operable  outlet  works. 

6.2  Design  and  Construction  Data. 

There  are  no  documented  design  or  construction  data. 

6 . 3  Past  Performance. 

The  dam  has  been  •’n  place  since  1825.  Remedial  work  to  correct  leakage 
problems  and  overtopping  damage  has  been  done  at  various  intervals  over  the 
dam's  life. 

6.4  Stability. 

a.  Static:  The  dam  is  considered  to  be  stable  under  static  loading 
condi tions . 

b.  Seismic:  The  dam  is  located  in  seismic  zonp  1.  If  the  dam  has 
adequate  structural  stability  under  static  conditions,  it  is  assumed  to  be 
able  to  withstand  the  minor  seismic  forces  expected  in  this  zone. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7.1  Dam  Assessment. 


a.  Safety:  % 

(1)  The  Acre  Pond  Dam  is  judged  to  be  in  fair  structural  condi¬ 
tion  based  on  the  visual  inspection.  Based  on  the  location  of  the  down¬ 
stream  dwellings  and  the  fact  that  a  few  lives  could  be  lost  should  the 
dam  fall,  the  dam  Is  classified  as  a  significant  hazard  dam.  Based  on 
criteria  established  for  these  studies,  the  recommended  Spillway  Design 
Flood  (SDF)  varies  between  the  100-year  flood  and  1/2  of  the  Probable 
Maximum  Flood  (1/2  PMF).  Because  of  the  small  reservoir  storage  capacity, 
the  100-year  flood  was  selected  for  the  SDF.  The  present  spillway  capacity 
Is  73  cfs  and  that  estimated  for  the  SDF  is  1830  cfs.  Since  the  spillway 
cannot  pass  the  100-year  flood  without  overtopping  the  dam,  the  spillway  Is 
rated  as  Inadequate. 

(2)  A  summary  of  the  observed  deficiencies  is  described  below: 


DESCRIPTION  OBSERVED  DEFICIENCIES 


Dam  .  .  .  Seepage  (2  GPM  +)  through  downstream  wal 1 . 

Spillway  .  Inadequate  capacity  to  discharge  the  SDF 

without  overtopping.  Weed  choked  approach 
channel.  Loose  stone  slabs  in  spillway 
crest  and  sidewalls. 

Outlet  Works . There  is  no  means  to  draw  down  the  reser¬ 

voir  in  emergencies. 


(3)  There  is  no  formal  inspection  and  maintenance  program  or 
warning  system  and  evacuation  plan  in  effect  at  Acre  Pond  Dam. 

b.  Adequacy  of  Information:  There  are  no  design  or  construction  data 
available  for  Acre  Pond  Dam.  The  visual  inspection  and  computations  per¬ 
formed  as  part  of  this  study,  as  well  as  the  past  performance  of  the  facility, 
are  sufficient  for  the  Phase  I  Dam  Safety  assessment,  delineated  in  sub- 
paragraph  a.,  aforementioned. 

c.  Urgency :  The  recommendations  presented  In  Section  7.2  should  be 
Implemented  immediately. 

d.  Necessity  for  Further  Investigations:  In  order  to  accomplish  some 
of  the  remedial  measures  outlined  in  paragraph  7.2,  further  investigation 
by  a  Professional  Engineer,  experienced  In  the  design  and  construction  of 
dams  will  be  necessary. 
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7.2  Recommendations  and  Remedial  Measures. 

a.  The  following  Investigations  and  remedial  measures  are  recommended 
for  Immediate  Implementation  by  the  owner. 

(1)  Increase  the  spillway  capacity  to. pass  at  least  the  100-year 
flood  flow  without  overtopping  the  dam. 

(2)  Remove  the  weeds  from  the  spillway  approach  channel. 

(3)  Provide  a  means  to  draw  down  the  reservoir  level  in  emergencies. 

(4)  Molntor  the  rate  and  clarity  of  the  seepage  flow  and  take 
appropriate  action  as  necessary  should  any  significant  changes  occur. 

All  Investigations,  monitoring  programs  and  design  of  remedial 
measures  should  be  performed  by  a  Professional  Engineer,  experienced  In  the 
design  and  construction  of  dams. 

b.  In  addition,  the  owner  should  Institute  the  following  operational 
and  maintenance  procedures: 

(1)  Develop  an  emergency  warning  system  which  should  include 
round-the-clock  monitoring  of  the  dam  during  periods  of  unusually  heavy 
rains  and  a  plan  to  contact  the  few  downstream  residents  who  would  be 
affected  by  a  dam  failure. 

(2)  Institute  an  Inspection  program  so  that  the  dam  Is  inspected 
frequently.  As  presently  required  by  Bureau  of  Dams  and  Waterway  Management 
of  PENNDER,  the  program  shall  include  an  annual  inspection  of  the  dam  by  a 
Professional  Engineer,  experienced  in  the-  design  and  construction  of  dams. 
Deficiencies  found  during  annual  inspection  should  be  remedied  as  necessary. 
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APPENDIX  A 

VISUAL  INSPECTION  -  CHECKLIST  AND  FIELD  SKETCHES 


EXHIBIT  A-S 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


NDIID#  PA-00973 

PENNDER  ID  #58^34 


Size  of  DRAINAGE  AREA: _ 3.63  square  miles _ 

ELEVATION  TOP  NORMAL  POOL.  1203,  O'  STORAGE  CAPACITY  _  ,160  acre  feet 

ELEVATION  TOP  FLOOD  CONTROL  POOL.  NA  _  STORAGE  CAPACITY.  .  NA 

ELEVATION  MAXIMUM  DESIGN  POOL.  Unknown  .  STORAGE  CAPACITY:  M  _ 

ELEVATION  TOP  DAM:  1204,5  ...  STORAGE  CAPACITY:  _  _  ..234  acre  feet  . 

SPILLWAY  DATA 

C'REST  ELEVATION:  . .  1203 -.0  (  feet  above,  m .  s .  1 . ) _ 

TYPE:  ‘ _ Broad  crested  weir _ _ 

CREST  LENGTH:  25.0  feet _ 

CHANNEL  LENGTH:  _  65._Q  feet .  (Approach  Channel ) _ 

SPILLOVER  LOCATION:  Left  side  of  dam _ 

NUMBER  AND  TYPE  OF  GATES:  None _ 

OUTLET  WORKS  (No  existing  outlet  works) 

TYPE:  _ 

LOCATION: _ _ 

ENTRANCE  INVERTS: _ 

EXIT  INVERTS: _ 

EMERGENCY  DRAWDOWN  FACILITIES:  _ 

HYDROMETEOROLOGICAL  GAGES  (None) 

TYPE:  _ _ 

LOCATION:  _ 

RECORDS;  _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  73  cfs _ _ 
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PLUGGED  END  OF  30*  PIPE  18  WHITE  AREA  RIPARIAN  RELEASES.  PLUGGED  30*  PIPE 

IN  LOWER  LEFT.  2*  STEEL  PIPE  IN  LOWER  RIGHT  13  IN  LEFT  OF  PHOTO 


UPSTREAM  VIEW  OF  OUTLET  CHANNEL  WALLS 
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ACRE  POND  DAM 


APPENDIX  F 
GEOLOGY 


The  Acre  Pond  Dam  and  reservoir  area  are  located  within  the  Gla¬ 
ciated  Allegheny  Plateau  Section  of  the  Appalachian  Plateau  Physiographic 
Province.  Deposits  of  glacial  drift  of  variable  thickness  cover  the 
entire  area.  The  drift  was  deposited  by  the  Wisconsin  Ice  Sheet  during 
the  Pleistocene  period  of  geologic  time. 

The  glacial  drift  is  composed  primarily  of  till  which  is  a  reddish- 
brown,  unsorted,  compact  mixture  of  clay,  silt,  sand,  gravel,  and  cobbles 
with  occasional  boulder  size  pieces.  The  stone  pieces  are  sub-angular 
to  rounded  and  consist  mainly  of  sandstone  and  siltstone  derived  from  the 
Catskill  Formation,  the  dominant  rock  formation  in  the  area.  The  clay 
content  and  compact  nature  of  the  till  makes  it  a  relatively  impervious 
soil  type.  The  dam  abutments  are  underlain  by  such  till. 

Although  depth  to  bedrock  at  the  dam  site  is  unknown,  the  steep 
earth  slopes  downstream  of  the  dam  indicate  at  least  12  feet  of  overburden 
soil . 


Some  deposits  of  glacial  outwash  and  Kame  terraces  are  also  found 
in  the  area.  These  deposits  are  composed  of  loose,  poorly  sorted  to 
stratified  deposits  of  silt,  sand,  and  gravel.  The  Kame  and  outwash  de¬ 
posits  are  generally  very  pervious. 

Other  loose  pervious  soils  in  the  area  are  the  recent  deposits  of 
alluvial  silt,  sand,  and  gravel  with  some  clay.  These  soils  are  localized 
and  limited  to  streambeds  and  flood  plain  areas  such  as  along  Partners 
Creek  downstream  of  the  dam. 

The  bedrock  underlying  the  entire  dam  and  reservoir  area  is  the  Cats¬ 
kill  Formation  of  the  Susquehanna  Group.  This  group  of  formations  is  of 
Upper  Devonian  Age.  The  Catskill  strata  generally  consists  of  well  in¬ 
durated,  red  shale,  siltstone  and  fine  sandstone  with  some  gray,  green 
and  brown  shale,  siltstone  and  sandstone  layers.  Occasional  conglomeratic 
layers  are  encountered.  The  red  shales  are  the  dominant  lithology  and 
the  residual  soils  derived  from  this  rock  are  usually  high  in  clay  and  silt 
content.  The  downstream  face  of  the  dam  was  const ructe d  with  Catskill 
Sandstone  and  shale  boulders.  No  outcrops  of  bedrock  were  found  at  the 
dam  site. 

The  regional  structure  of  the  bedrock  in  the  area  indicates  that  the 
bedrock  underlying  the  dam  and  reservoir  area  is  gently  folded  (dip  1  NW) 
to  near-horizontal.  The  regional  strike  of  the  folds  is  N55°E. 


Ref.  :  Ground  Water  of  Northeastern  Pennsylvania y  Stanley  W.  Lohman, 
1927;  Bulletin  W-4 ,  Pennsylvania  Geologic  Survey. 
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